Targeting T cell costimulation in autoimmune disease.
Many factors contribute to the pathogenesis of autoimmune diseases. Targets for treating such debilitating diseases will become more apparent by understanding the nature of immune activation. This review examines the possibility of targeting costimulation and discusses the molecules found on the T cell and the antigen-presenting cell (APC) that participate in T cell activation. Although new molecules continue to be discovered, the functions of B7-1 (CD80), B7-2 (CD86), CD28, cytotoxic T lymphocyte antigen 4 (CTLA-4), inducible costimulator (ICOS), programmed death 1 (PD-1), OX 40 (CD134) and CD40 ligand (CD40L, CD154) are now sufficiently understood that immunologists are targeting them to manipulate T cells to slow the progression of autoimmune diseases or treat tumours through the increase in T cell activation. CD28, ICOS, OX 40 and CD40L are considered the costimulatory molecules that increase T cell activation. However, ICOS and OX 40 appear to act on memory cells while CD28 is predominantly a naive T cell activator. Most therapies in the treatment of autoimmunity that target these molecules work through blockade of their function with receptor specific immunoglobulin (Ig). CTLA-4 and PD-1 are considered to be the inhibitory T cell costimulators. While stimulating CTLA-4 has not been a widely used therapy, using soluble CTLA-4Ig to block B7 and disrupt the B7/CD28 pathway is fairly common. The majority of therapeutic use for PD-1 stems from targeting PD-1 with its natural ligand. It is hoped that therapies targeting costimulation may provide a means of conserving the patient's normal T cell repertoire and immune function whilst eliminating or suppressing autoreactive T cells and thus provide a more efficient means to treat autoimmune disease.